A highly controlled model to investigate nutrient partitioning and the control of fetal growth in the rapidly growing adolescent sheep is described. Embryos recovered from superovulated adult ewes inseminated by a single sire were transferred in singleton to the uterus of prepubertal adolescent recipients induced to ovulate at 21 weeks of age (liveweight 44.4 \ m=+-\ 0.38 kg). After embryo transfer, the adolescent recipients were individually offered a high (n = 28) or low (n = 20) quantity of a complete diet calculated to achieve rapid (RMG) or normal (NMG) maternal growth rates. After day 100 of gestation the feed intake of the NMG group was adjusted weekly to meet the increasing nutrient demands of the gravid uterus. The proportion of adolescent recipients initially conceiving was significantly (P < 0.01) influenced by maternal nutrient intake and was lower in the RMG (0.57) than in the NMG (0.85) group. For adolescent dams that maintained their pregnancies, liveweight gain during the first 95 days of gestation was significantly (P < 0.001) higher in the RMG compared with the NMG group (234 \ m=+-\ 9.5 and 75 \ m=+-\ 5.0 g day\ m=-\ 1, respectively). Rapid maternal growth rates were associated with a significant reduction in both fetal and placental weights as determined when the animals were killed on day 95 
Introduction
Alterations in the prenatal growth process influence size and viability at birth. In domestic livestock species, low birthweight impinges on postnatal growth and productivity (Bell, 1992) while in humans, recent epidemiological data suggest that there is a strong association between fetal growth derangement and the development of a number of health disorders in adult life (Barker et al, 1993) . Our current understanding of the origins and consequences of prenatal growth retardation are largely derived from studies of pregnant sheep (Carter, 1994; Robinson et al, 1994) . To date experimental restriction of fetal growth in this species has been achieved by chronic undernutrition (Mellor, 1983) , heat stress (Alexander and Williams, 1971; Bell et al, 1987) premating carunclectomy (Alexander, 1964; Robinson et al, 1979) and uterine artery ligation (Emmanoulides et al, 1968 (Dwyer, 1974; Friede et al, 1987; McAnarney, 1987 (Williams and Cumming, 1982; Wallace et al, 1994) and nutritional effects on embryo survival may operate through progesterone-dependent modifications of endometrial secretory function (Robinson, 1990 In adult ewes, maternal undernutrition during early and mid-gestation has been shown to both enhance (Faichney and White, 1987; McCrabb et al, 1991) and retard (Everitt, 1964; Mellor, 1983; McCrabb et al, 1986) placental growth. This variable response to undernutrition may depend on both the maternal liveweight at mating (McCrabb et al, 1992) and body condition score (Kelly, 1992 (Mellor, 1987 Experimental placental restriction results in hypoxaemia and hypoglycaemia (Owens et al, 1987b, c) and is associated with alterations in development of the brain, lung and small intestine (Rees et al, 1988 (Rees et al, , 1991 Avila et al, 1989) , all of which could have contributed to neonatal death in the present study.
In conclusion, this preliminary study of nutrient partitioning in pregnant adolescent ewes has shown that in rapidly growing animals on high dietary intakes the anabolic drive to maternal tissue synthesis is maintained at the expense of the gradually evolving nutrient requirements of the gravid uterus. This results in a major restriction in placental growth which leads to a highly significant decrease in birthweight. The growing pregnant adolescent sheep provides a new non-invasive model with which to study the causes and consequences of prenatal growth restriction.
